
Paper2 Section A 

Marks 

1. (a) (i) • The longer the duration of vigorous exercise, the more the contribution of
energy from aerobic respiration / the shorter the duration of vigorous (1) 
excise, the more the contribution of energy from anaerobic respiration ( 1)

(ii) (1) • glycogen ---+ glucose ---+ lactic acid / lactate + ATP
(2) 

(1) (1) 

(2) • to provide extra oxygen ( 1) 
• for the breakdown of lactic acid / lactate produced ( 1) during the (2) 

exercise period 

(iii) • more sympathetic nerve impulses will be sent to the intercostal and 
diaphragm muscles ( 1) 

• for faster and stronger contractions ( 1)
• that increases the breathing depth and rate/ ventilation (1)
• for rapid gas exchange/ loading of oxygen to the blood (1)

OR (4) 
• more sympathetic nerve impulses will be sent to the SA node (1)
• for faster and stronger contraction of heart (1)
• that increases the heart rate and stroke volume ( 1)
• for rapid supply of more blood to the muscle (1) for continuous

contraction

(b) (i) • glucose reabsorption increases with the plasma glucose concentration (I)
if it increases between 0 � 200 (± 20) mg dL-1

• while no glucose is excreted (1)
• beyond 200 (± 20) mg dL-1 (i.e. the threshold), reabsorption of glucose (4) 

remains unchanged/ levels off/ remains constant (1) 
• and excretion of glucose in urine begins and increases with the rise in

plasma glucose concentration (1)

(ii) (1) • the first coiled tubule / first convoluted tubule / proximal convoluted
(1) 

tubule (1)

(2) • because the expression of the gene resulted in greater number of
glucose transporters at the kidney tubule ( 1)

• hence, rate of glucose reabsorption is higher / more glucose can be (2) 
reabsorbed per unit time / more glucose can be absorbed for the same
length of kidney tubule (1)

(iii) • they fails to reabsorb all glucose from the glomerular filtrate / glucose 
reabsorption is incomplete / some glucose remains in the glomerular 
filtrate (1 ) 

• hence the glomerular filtrate of diabetic patients has a lower water
potential than that of healthy people (1) (4) 

• as a result, less proportion of water can be reabsorbed back at the
collecting duct (1)

• larger volume of urine will be produced (1), and they need to urinate
more frequently
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Paper 2 Section B 

2. (a) (i) • water sample B is household sewage which contains a large amount of 
organic matters (1) 

• microorganisms in water decompose these organic matters (1)

Marks 

• hence, oxygen in water sample B is consumed more quickly than that of (4) 
water sample A (1)

• therefore, water sample B (residential area) has a higher BOD than that of
water sample A (industrial area) (1)

(ii) • water sample A shows that the site has been polluted with heavy metals (1) 
• heavy metal cannot be excreted / broken down metabolically / detoxified

(1)
• therefore, it will be accumulated along the food chain and reach a certain

amount in the bodies of consumers such as fish (1)
• hence, people consume fish from river nearby industrial area may suffer

from heavy metal poisoning ( 1)

(iii) (1) • antibiotics are excreted together with the urine / unabsorbed 
antibiotic are egested together with feaces by the people in the 
residential area (1) 

(2) Any one of the following:
• natural microorganisms may develop antibiotic resistance, some of

which may be pathogenic to humans / may cause other ecological
effects (1)

• natural microorganisms may be killed by the antibiotic residues and
thus disturb ecological balance (1)

(b) (i) • arsenic reduced the growth of both plant body and grain in the

(4) 

(1) 

(1) 

contaminated soil (1) (2) 
• with a greater reduction in the growth of grain ( 1)

(ii) • for grains, phosphate addition increased growth under both contaminated 
and uncontaminated soil (1) 

• with growth in uncontaminated soil better than that in contaminated soil
(1)

• for plant body, addition of phosphate did not improve the growth in the (4) 
uncontaminated soil but improved the growth of plant body in
contaminated soil (1)

• to values comparable to that in uncontaminated soil with no addition of
phosphate (1)

(iii) • phosphate addition increased the accumulation of arsenic in plant body (1) 
• but decreased that in grains ( 1) 

(iv) • addition of phosphate care improve yield of wheat (1), i.e. grains 
• and reduce health risk by reducing the uptake of arsenic in grains (1)
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Paper 2 Section C 

3. (a) (i) Any two of the following:
• sushi contains raw food in which the bacteria / microorganisms are not

killed (1) by cooking

Marks 

• the direct contact between sushi and chefs hand increases the chance of (2) 
sushi being contaminated by pathogens ( 1)

• sushi has high protein/ fat content which is favourable for the growth of
microorganisms ( 1)

(ii) • if adequate vinegar is added such that the resultant pH is lower than 5 I

acidic (1)
• the growth of B. cereus can be inhibited / B. cereus can be killed /

unfavourable to the growth of B. cereus (1)

(iii) • prepare tubes with culture medium at different pH values (1)
• inoculate a small fixed amount of B. cereus stock to each tube ( 1)
• incubate the tubes at 30°C for 24 hours (1)
• measure the turbidity of the bacterial culture / using cell count method ( 1)

(iv) • sushi is subjected to room temperature for a considerable amount of time,
the bacteria can multiply at a high rate (I)

• and cause infection if ingested / produce toxins on the sushi causes
poisoning (1)

(b) (i) • the dry mass of the food waste decreased continuously (1) / dropped by
half in 50 days

• because the food waste was decomposed by the microorganisms into

(2) 

(4) 

(2) 

simple organic and inorganic molecules (1) (4) 

(ii) 

• whereas the dry mass of the microorganisms increased continuously (1)
• because the microorganisms grow continuously utilising those molecules

(1)

(1) • 100 kg on day 0 and 55 kg on day 50 (1) 

(2) • the total dry mass of food waste and microorganisms has decreased 
(1) 

• microorganisms in the food waste carry out respiration (1) / anaerobic
respiration

• which convert organic carbon into carbon dioxide / methane / SO2 / 

H2S (1)
• these gases escaped from the compost into the air (1)

( iii) • used as fertiliser (I) 
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Paper 2 Section D 

4. (a) (i) • 

• 

(ii) •

• 

(iii) •

• 

(iv) •

• 

• 

(b) (i) • 

• 

• 

• 

(ii) (1)

(2) 

the neurones in that particular area are responsible for producing 
neurotransmitters ( 1) 
and this type of neurotransmitters is vital for coordinating voluntary 
responses/ muscle coordination/ muscle contraction (1) 

since the drug has similar molecular structure as that of the 
neurotransmitter, they can stimulate the next neurone (1) / bind to the 
receptor site at the next neurones 
and elicit a nerve impulse (1) to mimic the effect of the neurotransmitter 

the transplanted stem cells differentiated into neurones in the patients' 
brain (1) 
and resume the function of producing the neurotransmitter when needed 
(1) 

the stem cells are derived from the patients' own tissue, there is no 
rejection / it will not trigger immune response after transplant ( 1) 
skin cells are actively dividing cells which are of unlimited supply (1) 
using aborted foetal tissue has political and ethical issues while deriving 
cells from adult skin cells do not (I) 

isolate the Bt genes from the source using a restriction enzyme ( 1) 
use the same restriction enzyme to cut the plasmid for insertion of Bt gene 
(1) 
join the Bt gene and the cut plasmid using DNA ligase (1) 
transfer the recombinant plasmid into a soil bacterium (1) 

(I) •

(II) •

(III) •

(I) •

• 

• 

(II) •

pollution of adult pests in non-Et areas is much greater than 
that in the Bt areas ( 1) 

Bt areas: homozygous recessive (1) 

largest proportion in non-Bt areas: homozygous dominant 
(1) 

it is likely that the surviving bb adult pests (few) from Bt

areas will mate with those BB pests (large number) from 
non-Bt areas (1) 
as a result, the offspring produced will be of heterozygous 
Bb (1) 
which are susceptible to Bttoxin I sensitive to Bttoxin (1) 

there is no mating between the adult pest from Bt areas (1) 
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